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1
HYDRAULIC TENSIONER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority on the basis of Japanese
application 2007-047249, filed Feb. 27, 200°/. The disclosure

of Japanese application 2007-047249 1s hereby incorporated
by reference.

FIELD OF THE INVENTION

This 1mnvention relates to a hydraulic tensioner, used for
applying proper tension to a timing belt, a timing chain, or the
like, 1n a vehicle engine.

BACKGROUND OF THE INVENTION

Hydraulic tensioners have been widely used in the timing
transmissions of automobile engines to maintain proper ten-
s10n 1n the timing chain or belt, and to suppress vibration.

As shown 1n FIGS. 10 to 12, in a conventional hydraulic
tensioner 500, a plunger 520 1s slidable 1n a plunger-accom-
modating hole 511 formed in a housing 510. The plunger 500
1s formed with a cylindrical hollow portion 521 with one end
open. The hollow portion receives a plunger-biasing spring
530, which urges the plunger 520 1n the protruding direction.

The housing and the plunger together form a high pressure
chamber R. A check valve unit 540 extending from the hous-
ing into the high pressure oil chamber at one end thereof
comprises a ball seat 541 having a tapered ball-engaging
opening 3415, which serves as a valve seat, a check ball 542
facing the ball seat 541, a ball biasing spring 343, which
biasses the check ball 542 toward the ball seat 541, and a
retainer 544, which supports the ball biasing spring 543. A
through hole 5444 1s formed at the peak end of the retainer
544, through which, o1l in the high pressure chamber R 1s
replenished from an o1l passage 341a 1n the ball seat 541. The
hydraulic tensioner of FIGS. 10-12 1s described in United
States Patent publication 2002/0142871, published Oct. 3,
2002.

FIGS. 13-15 show another conventional hydraulic ten-
sioner 600, 1n which holes 644a are formed 1n a side surface
of aretainer 644 1n a check valve unit 640, for replenishing o1l
in a high pressure chamber R from an passage 641qa 1n a ball
seat 641 to R. The hydraulic tensioner of FIGS. 13-15 1s
described 1n U.S. Pat. No. 7,001,295, granted on Feb. 21,
2006.

In a hydraulic tensioner disclosed 1n Umited States Patent
publication 2002/0142871, as shown 1n FIG. 11, the retainer
544 of the check valve unit 540 1s attached to the ball seat 541
and 1s pressed against the bottom of the plunger-accommo-
dating hole 5311 by the plunger-biasing spring 530. When the
plunger 520 slides rapidly with changes in tension 1n a timing,
chain, the retainer 544 can shift its position along the ball seat
541. As a result, the movement of the check ball 542 1s not
reliably restricted by the retainer 544, and the check valve
ceases to function reliably.

Furthermore, as can be seen 1n FIG. 11, when the plunger
520 1s pressed back into the plunger-accommodating hole
511, the plunger-biasing spring 330, located in the gap
between the plunger 520 and the retainer 544, impedes the
flow of o1l from the high pressure chamber R to the outside of
the tensioner through the leakage path between the plunger
and the internal wall plunger-accommodating hole 511. As a
result, rapid changes 1n tension 1n the timing chain cannot be
absorbed instantaneously.
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Furthermore, as shown 1n FIG. 12, o1l 1n the high pressure
chamber R, 1s replenished by o1l from the o1l passage S41a of
the ball seat 541 through a circular through hole 544a 1n the
peak of the retainer 344. In this check valve, 1f excessive o1l 15
supplied from the external o1l supply, the check ball 542 can
close the through hole 544a, cutting off the o1l supply to the
high pressure chamber R.

The hydraulic tensioner disclosed 1 U.S. Pat. No. 7,001,
295, has a problem similar to the problem exhibited by the
tensioner 1n FIGS. 10-12. As shown in FIGS. 13-15, the
retainer 644 of the check valve unit 640 (FIG. 13) 1s attached
to the ball seat 641 and 1s pressed against the bottom of the
plunger-accommodating hole 611 in tensioner housing 610
by the plunger-biasing spring 630. The check ball 642 1s
biased by a spring 643 1into engagement with a tapered surface
6415 formed at the end of the opening 641a of the ball seat
641. When the plunger 620 slides rapidly with changes 1n
tension 1n a timing chain, the retainer 644 shifts 1ts position
along the ball seat 641. As a result, the movement of the check
ball 642 1s not reliably restricted by the retainer 644, and the
check valve ceases to function reliably.

Furthermore, as shown in FIG. 14, when the plunger 620 1s
pressed back into the plunger-accommodating hole 611, the
plunger-biasing spring 630, which extends into the hollow
portion 621 of the plunger, and part of which 1s located 1n the
gap between the plunger 620 and the retainer 644, impedes
the flow of o1l from the high pressure chamber R to the outside
of the tensioner through the leakage path between the circum-
terential surface of the plunger and the internal wall of the
plunger-accommodating hole 611. As 1n the case of the ten-
sioner of FIGS. 10-12, rapid changes in tension in the timing
chain cannot be absorbed 1nstantaneously.

As shown 1n FIG. 15, since a plurality of holes 6444 on the
side of the retainer are provided to replenish o1l to the high
pressure chamber R from the o1l passage 6414 1n the ball seat
641, when excessive o1l 1s supplied from the external oil
supply through the ball seat and holes 644a to the high pres-
sure chamber R, changes 1n the tension of the timing chain are
generated.

The plunger-biasing spring 630 in the gap between the
plunger 620 and the retainer 644 impedes flow of o1l from the
high pressure chamber R through the gap between the plunger
and the wall of the plunger-accommodating hole 611 to the
outside of the housing. An increase 1n tension in the timing
chain causes the plunger 620 to be pressed back into the
plunger-accommodating hole 611, and, since leakage of o1l to
the outside the housing 1s 1impeded by the plunger-biasing
spring 630, the pressure nside of the high pressure chamber
R becomes abnormally high, and the plunger 620 does not
move as 1t should.

Accordingly, an object of the invention 1s to solve the
above-mentioned problems and to provide a hydraulic ten-
sioner 1 which a bell-shaped retainer and a ball seat are
reliably incorporated and fixed into check valve unit, the
check valve unit functions reliably, and o1l from the external
o1l supply o1l leaks between the plunger and the wall of the
plunger-accommodating hole to the outside of the housing
without being influenced by the plunger-biasing spring.

SUMMARY OF THE INVENTION

The hydraulic tensioner according to the ivention com-
prises a housing having a plunger-accommodating hole hav-
ing an cylindrical wall, and a plunger slidable in the plunger-
accommodating hole, and protruding therefrom, for applying
tension to a traveling transmission chain. The plunger has a
cylindrical hollow portion, and the hollow portion of the
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plunger and the plunger-accommodating hole together define
a high pressure o1l chamber. A plunger-biasing spring, dis-
posed 1n the high pressure o1l chamber, the spring urges the
plunger 1n 1ts protruding direction. A check valve unit, incor-
porated 1n the housing and protruding into the high pressure
o1l chamber, allows flow of 01l from an o1l supply 1nto the high
pressure o1l chamber, but blocks reverse flow of o1l out of the
high pressure o1l chamber. The check valve umt includes a
ball seat having an outer circumierential surface and an inter-
nal o1l passage communicating with an external o1l supply, a
check ball engageable with the ball seat, a ball-biasing spring
urging the check ball into engagement with the ball seat, and
a bell-shaped retainer restricting the movement of the check
ball.

The bell-shaped retainer comprises a ball-surrounding por-
tion, which contains the ball-biasing spring and surrounds the
check ball while allowing the check ball to move toward and
away Irom the ball seat. The retainer also includes a plurality
of branched leg portions which extend from the ball surround-
ing portion. The retainer leg portions are resiliently fitted onto
the outer circumierential surface of the ball seat. O1l induc-
tion slots formed between the leg portions supply o1l from the
o1l passage 1n the ball seat to the high pressure o1l chamber
and allow o1l to flow from the high pressure o1l chamber
through a leakage path between the plunger and the cylindri-
cal wall of the plunger-accommodating hole to the outside of
the housing.

In a preferred embodiment of the hydraulic tensioner a
flange 1s formed on the ends of the branched leg portions of
the retainer remote from the ball-surrounding portion of the
retainer. The plunger-biasing spring 1s seated on this tlange.

Preferably, the branched leg portions on both sides of each
o1l induction slot are connected by an arc-shaped end of the
slot.

Preferably, the ball-surrounding portion of the retainer 1s
formed with a peak having a dimple, and the ball-biasing
spring 1s seated on the dimple.

In the invention, the leg portions of the retainer expand and
are press-fit onto the outer circumierential surface of the ball
seat. Therefore, the bell-shaped retainer 1s reliably fixed to the
ball seat. Thus, even 11 the plunger slides rapidly as a result of
changes i1n tension of the timing chain, the position of the
retainer does not shift along the ball seat, and movement of
the check ball 1n the check valve unit 1s reliably restricted.

Furthermore, because the oil-induction slots of the bell-
shaped retainer are formed between the leg portion of the
retainer, even when the plunger-biasing spring intervenes in
the gap between the plunger and the retainer, o1l in the high
pressure chamber tlows through the oil-induction slot of the
retainer, and leaks to the outside the housing between the
plunger and the plunger-accommodating hole. Therefore,
rapid changes 1n the tension of the timing chain can be
absorbed 1nstantaneously, and optimum hydraulic balance 1n
the tensioner housing can be realized.

Furthermore, when excessive o1l 1s supplied from the exter-
nal o1l supply, the o1l flows through the plurality of o1l induc-
tion slots 1into the high pressure chamber. Consequently, even
when the plunger-biasing spring 1s disposed in the gap
between the plunger and the retainer, part of the excessive oil
supplied to the ball seat leaks to the outside of the housing
between the plunger and the inner wall of the plunger-accom-
modating hole. Thus, excessive supply of o1l mto the high
pressure chamber 1s suppressed and an optimum hydraulic
balance 1n the housing can be realized

When a flange of the ball retainer formed at the ends of the
retainer legs, seats the plunger-biasing spring, the plunger
biasing spring presses the bell-shaped retainer against the
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bottom of the plunger accommodating hole, and the optimum
mounting position for the bell-shaped retainer can be main-
tained over a long period of time.

Furthermore, when adjacent branching legs of the retainer
are connected through an arc of the o1l induction slot, elastic
force generated 1n the retainer leg portions of the bell-shaped
retainer are dispersed by the arc-shaped portions of the oil-
induction slots. Thus, cracks and the like, which are liable to
be generated when the retainer leg portions of the bell-shaped
retainer are press-fitted to an outer circumierential surface of
the ball seat, a high degree of strength of the bell-shaped
retainer can be maintained over a long period of time.

Finally when a spring seating dimple seats the ball biasing,
spring, at a peak end of the ball-surrounding portion, the
ball-biasing spring can be seated in a stable and reliably
positioned manner, and biases the check ball toward a valve
seat for the ball seat. Thus the check ball can exhibit a reliable
check valve function 1n a ball surrounding portion of the
bell-shaped retainer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic front elevational view of a timing
drive incorporating a hydraulic tensioner according to the
invention;

FIG. 2 1s a cross-sectional view of the hydraulic tensioner
according to a first embodiment of the invention;

FIG. 3 1s an enlarged perspective view of a bell-shaped
check ball retainer used 1n the hydraulic tensioner of FIG. 2;

FIG. 4 1s a cross-sectional view of the bell-shaped retainer
of FIG. 3:

FIG. 5 1s a cross-sectional view showing the bell-shaped
retainer of FIGS. 2-4, mounted on a ball seat:;

FIG. 6 1s an enlarged cross-sectional view of a portion of a
tensioner incorporating the retainer of FIGS. 2-4, showing the
flow of 01l when the check ball 1s seated on the ball seat:

FIG. 7 1s an enlarged cross-sectional view of a portion of a
tensioner imncorporating the retainer of FIGS. 2-4, showing the
flow of o1l when the check ball 1s separated from the ball seat;

FIG. 8 15 a cross-sectional view of the hydraulic tensioner
according to a second embodiment of the invention;

FIG. 9 1s an enlarged perspective view of a bell-shaped
retainer used 1n the hydraulic tensioner of FIG. 8;

FIG. 101s a cross-sectional view of a conventional hydrau-
lic tensioner;

FIG. 11 1s an enlarged cross-sectional view of a portion of
a tensioner mcorporating the conventional retainer of FIG.
10, showing the flow of o1l when the check ball 1s seated on
the ball seat;

FIG. 12 1s an enlarged cross-sectional view of a portion of
a tensioner icorporating the conventional retainer of FIG.
10, showing the tlow of o1l when the check ball 1s separated
from the ball seat;

FIG. 13 1s a cross-sectional view of another conventional
hydraulic tensioner;

FIG. 14 1s an 1s an enlarged cross-sectional view of a
portion of a tensioner FIG. 13, showing the flow of 01l when
the check ball 1s seated on the ball seat; and

FIG. 15 1s an 1s an enlarged cross-sectional view of a
portion of a tensioner FIG. 13, showing the flow of 01l when
the check ball 1s separated from the ball seat.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR.

(L]
By

ERRED

In general, the tensioner according to the invention 1s simi-
lar to a conventional hydraulic tensioner, but characterized by
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a check valve structure having a bell-shaped retainer that
includes a plurality of branched leg portions. The bell-shaped
retainer comprises a ball-surrounding portion, which con-
tains a ball-biasing spring and surrounds a check ball while
allowing the check ball to move toward and away from the
ball seat. The branched leg portions extend from the ball
surrounding portion, and are resiliently fitted onto the outer
circumfierential surface of a ball seat. O1l induction slots,
formed between the leg portions, supply o1l from the oil
passage 1n the ball seat to the high pressure o1l chamber and
allow o1l to flow from the high pressure o1l chamber through
a leakage path between the plunger and the cylindrical wall of
the plunger-accommodating hole to the outside of the hous-
ing. With the above structure, even if arapid change 1n tension
of the timing chain occurs, and even 1f there 1s an excessive
supply of 01l to the tensioner from an external o1l supply, the
o1l leaks to the outside of the housing through between the
plunger and the plunger accommodating hole without being
influenced by the plunger-biasing spring. Consequently an
the optimum hydraulic balance 1n tensioner housing can be
realized.

Optionally, the tensioner of the mnvention can be a ratchet-
type tensioner having a rack on its plunger, and a pawl
mounted on 1ts housing for cooperation with the rack to limit
retraction of the plunger.

As shown 1n FIGS. 1 and 2, a hydraulic tensioner 100,
according to a first embodiment of the invention, 1s mounted
on an engine on the slack side of a timing chain C which 1s
driven by a crankshait sprocket S1, and arranged to drive
camshaift sprockets S2. The plunger 120 of the tensioner 100
slidably protrudes from the housing 110, and presses against
a back surface of a pivoted lever L1, also supported on the
engine. The plunger presses against the lever at a location
remote from the lever’s pivot axis to apply tension to the
timing chain C. A fixed guide 1.2 1s 1n sliding contact with the
tension side of the timing chain C. The chain moves, and the
sprockets rotate, in the directions indicated by arrows 1n FIG.
1.

As shown 1n FIG. 2, the plunger 120, the exterior of which
1s cylindrical 1s slidable 1n a plunger-accommodating hole
111 formed in the housing 110. The plunger 1s formed with a
cylindrical hollow portion 121, one end of which 1s open to
receive a plunger-biasing spring 130, which urges the plunger
120 1n the protruding direction. The front end of the plunger
120 always protrude outside the plunger-accommodating
hole 111. A high pressure chamber R 1s formed by the plunger
accommodating hole 111 and the cylindrical hollow portion
121 of the plunger. The high pressure chamber R 1s filled with
o1l supplied through a check valve unit 140 from an o1l supply,
which 1s typically an o1l pump incorporated into, and driven
by, the engine.

The check valve unit 140, which 1s incorporated into the
tensioner housing and protrudes into the high pressure cham-
ber R, blocks reverse flow of o1l from the high pressure
chamber R. As shown 1n FIG. 2, the check valve unit 140
includes, a ball seat 141, which has an o1l passage 141a for
communicating with an external o1l supply to replenish oil 1n
the tensioner, a check ball 142 facing a valve seat (1415 as
shown 1n FIG. 6.) at the end of the ball seat 141, a ball biasing
spring 143, which presses the check ball 142 against the ball
seat 141, and a bell-shaped retainer 144, which supports the
ball-biasing spring 143 and also restricts the movement of the
check ball 142.

When an impact force acts on the front end of the plunger
120 as aresult of a change 1n tension 1n the timing chain C, the
lever L1 rapidly presses the plunger 120 1n the retracting
direction, against the biasing force exerted by the plunger-
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6

biasing spring 130. When the plunger 1s pressed in the retract-
ing direction, the pressure of the o1l 1n the high pressure
chamber R 1s increased, and the check ball 142 of the check
valve unit 140 1s pressed onto the ball seat 141 so that reverse
flow of 01l from the high pressure chamber R to the o1l passage

141a (FIG. 6) 1n the ball seat 141 1s prevented.

As shown 1n FIGS. 3 and 4, the bell-shaped retainer 144 of
the check valve unit 140 comprises a ball-surrounding portion
144a. The ball-surrounding portion supports the ball-biasing
spring 143 (FI1G. 1), and at the same time allows the check ball
142 to move freely within a limited range from a position 1n
which i1t 1s 1n contact with the ball seat, as shown 1n FIGS. 5
and 6, to a position 1n which it 1s displaced from the ball seat,
as shown 1n FIG. 7. Four branched leg portions 1445 (FIGS.
3 and 4), of the retamner extend from the ball-surrounding
portion 144a. The leg portions 1445 expand resiliently as the
retainer 1s press-fit onto the outer circumierential surface of
the ball seat 141.

Adjacent leg portions 14456 of the retainer are separated
from each other by tapered o1l induction slots S. O1l flowing
through these slots replenishes o1l 1n the high pressure cham-
ber R from the o1l passage 141a 1n the ball seat. These slots
between the leg portions of the retainer also allow o1l to leak
from the high pressure chamber, through a narrow space
between the outer circumierential surface of the plunger and
the 1nside wall of the plunger-accommodating hole 121, to the
outside of the housing.

FIG. 4 shows the configuration of the bell-shaped retainer
144 before 1t 1s mounted on the ball seat 141. W1 denotes the
maximum width of the tapered o1l induction slot S, and W2
denotes the minimum slot width. W3 denotes the spacing of
opposite retainer leg portions 1445 before mount, and W4
denotes the spacing of the same opposed leg portions after
mounting of the retainer on the ball seat. When the retainer 1s
mounted on the ball seat, the inner parts of 1ts legs assume an
interrupted, circular, cylindrical configuration conforming to
the outer circumfierential surface of the ball seat, and dimen-
sion W4 1s the same as the inner diameter of the circular,
cylindrical configuration of the leg portion of the retainer
when 1t 1s mounted.

As shown 1n FIG. 5, when the retainer 1s mounted on the
ball seat, four retainer leg portions 1445 expand resiliently as
the retainer 1s press-1it onto the outer circumierential surface
of the ball seat 141, so that the bell-shaped retainer 144 1s
reliably secured to the ball seat 141. Even if the plunger 120
slides back and forth rapidly with changes in tension of the
timing chain, the position of the retainer on the ball seat does
not shift, and the movement of the check ball 142 1s reliably
restricted.

Since the o1l induction slots S 1n the bell-shaped retainer
144 are formed between adjacent retainer leg portions 1445 as
shown 1n FIG. 4, when tension 1n the timing chain causes the
plunger to be pressed back into the plunger-accommodating
hole 111, the check valve closes, even though the plunger
biasing spring 130 intervenes 1n the gap between the plunger
120 and the bell-shaped retainer 144 as shown 1n FIG. 6, the
o1l 1n the high pressure chamber R can tlow through the slots,
and leak to the outside of the housing through a leakage path
between the outer circumierential surface of the plunger and
the inner wall of the plunger-accommodating hole. Thus, a
rapid change in the tension of the timing chain can be
absorbed 1nstantaneously, and an optimum o1l pressure bal-
ance 1n the housing can be realized.

Furthermore, when, excessive o1l 1s supplied from the
external o1l supply through the ball seat 141, so that the check
ball 142 separates from the valve seat 1415, as shown 1 FIG.
7, the o1l flows through the four o1l induction slots S 1nto the
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high pressure chamber R. Even though the plunger-biasing
spring 130 intervenes 1n the gap between the plunger 120 and
the bell-shaped retainer 144, a part of excess o1l supplied
through the ball seat 141 can leaks to the outside of the
housing through the leakage path between the outer circum-
terential surface of the plunger and the inner wall of the
plunger-accommodating hole. Thus, excessive supply of oil
into the high pressure chamber R 1s suppressed so that an
optimum hydraulic balance 1n the housing 110 can be real-
1zed.

In the check valve unit 140, a spring seating tlange 144c¢ 1s
formed at the ends of the leg portions 1445 remote from the
ball-surrounding portion 144a. The plunger biasing spring
130 1s seated on the flange 144¢. Thus, the plunger biasing
spring 130 presses the bell-shaped retainer 144 onto the bot-
tom of the plunger accommodating hole 111, so that the
optimum mounting position of the retainer 144 1s maintained.

As shown 1n FIG. 4, the leg portions 1445 of the bell-
shaped retainer 144 are 1n the form of branches connected by
arc-shaped portion Sr of the o1l induction slots S. Stress
generated in the retainer leg portions as they expand when the
retainer 1s fitted onto the ball seat 1s dispersed by the arc-
shaped portions Sr of the oi1l-induction slots S. Cracks and the
like, which are liable to be generated when the retainer leg
portions 144b expand as the retainer 1s press-fit onto the outer
circumfierential surface of the ball seat 141, are avoided
because of the arc-shaped configuration of the ends of the
slots. Thus, the strength of the bell-shaped retainer 144 can be
maintained for a long period of time.

As shown 1n FIG. §, an annular dimple 1444, provided at a
peak end of the ball surrounding portion 144a, reliably and
stably seats the ball-biasing spring 143, which biases the
check ball 142 toward the valve seat. The seating of the
ball-biasing spring on the dimple ensures that the check ball
142 functions reliably as a check valve within the ball sur-
rounding portion 144q of the retainer 144.

In the hydraulic tensioner 100, the retainer leg portions
ensure the retainer 144 1s secured to the ball seat 141, and the
check valve operates reliably. Because of the o1l induction
slots formed between the legs of the retainer, even if a rapid
change in tension occurs 1n the timing chain, or excessive oil
1s supplied from the external o1l supply, the o1l can leak to the
outside the housing through a path between the plunger and
the wall of the plunger-accommodating hole without being,
impeded by the plunger-biasing spring 130. Therefore, opti-
mum o1l pressure balance 1n the housing 110 can be realized.

In the embodiment shown 1n FIGS. 8 and 9, the hydraulic
tensioner 200, 1s similar to the tensioner shown in FI1G. 1, but
1s different from the above-described hydraulic tensioner 100
in that 1t includes a ratchet mechanism 1n which engagement
between a rack 222 formed on a plunger 220, slidable 1n a
plunger-accommodating hole 211, and a ratchet pawl 2350
pivoted on the tensioner housing 210 blocks retracting move-
ment of the plunger. A ratchet biasing spring 260 biases the
ratchet pawl 250 toward the rack 222 of the plunger 220.
Otherwise the configuration of the tensioner 200 1s the same
as that of the above-described hydraulic tensioner 100, and 1n
FIGS. 8 and 9, parts that correspond to parts numbered in the
100s 1n FIGS. 1-7 are denoted by reference numbers that
exceed the corresponding reference numbers 1n FIGS. 1-7 by
one-hundred.

The bell-shaped retainer 244 of the check valve unit 240,
has a ball-surrounding portion 244a, which supports a ball-
biasing spring 243, and at the same time allows free move-
ment of the check ball 242 toward and away for 1ts ball seat,
within a limited range. The ball-biasing spring 1s seated 1n an
annular dimple 244d seen 1n FI1G. 9, formed at the peak of the
bell-shaped retainer 244. Four retainer leg portions 2445,
which branched from the ball-surrounding portion 244a are
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resiliently expanded and press-fit onto the outer circumieren-
tial surface of the ball seat 241 as 1n the first embodiment.

As 1n the first embodiment, the legs of the retainer are
separated from one another by tapered o1l induction slots S,
through which o1l from o1l passage 241a 1n the ball seat 241
1s replenished to the high pressure chamber R, and through
which o1l tlows to the leakage path between the plunger and
the wall of the plunger-accommodating hole.

The hydraulic tensioner 200 of the second embodiment
exhibits a ratcheting function by virtue of the rack 222 formed
on the plunger 220 and the ratchet pawl 250 pivoted on the
housing 210. As in the above-described hydraulic tensioner
100, the tapered o1l induction slots S are formed between the
branched retainer leg portions extending from the ball-sur-
rounding portion 244a of the retainer 244. By virtue of the
legs, which are formed with a flange 244c¢, the bell-shaped
retainer 244 is reliably secured to the ball seat 241 and the
check valve functions reliably. Even 1f a rapid change occurs
in the tension of the timing chain, or excessive o1l 1s supplied
from the external o1l supply, the o1l will leak to the outside of
the tensioner housing through the leakage path between the
plunger and the internal wall of the plunger-accommodating
hole without being impeded by the plunger biasing spring
230. Thus, an optimum o1l pressure balance in the housing
210 can be realized.

What 1s claimed 1s:

1. A hydraulic tensioner comprising a housing having a
plunger-accommodating hole having an cylindrical wall, a
plunger slidable 1n said plunger-accommodating hole, and
protruding therefrom, for applying tension to a traveling
transmission chain, said plunger having a cylindrical hollow
portion, the hollow portion of the plunger, and the plunger-
accommodating hole together defining a high pressure o1l
chamber, a plunger biasing spring in said high pressure oil
chamber, the spring urging said plunger in 1ts protruding
direction, and a check valve unit incorporated 1n said housing
and protruding 1nto said high pressure o1l chamber, the check
valve unit allowing tlow of o1l from an o1l supply into said
high pressure o1l chamber but blocking reverse tlow of o1l out
of said high pressure o1l chamber, said check valve unit
including a ball seat having a circular, cylindrical outer cir-
cumierential surtace and an internal o1l passage communicat-
ing with an external o1l supply, a check ball engageable with
said ball seat, a ball biasing spring urging said check ball into
engagement with said ball seat, and a bell-shaped retainer
restricting the movement of said check ball, wherein the
bell-shaped retainer comprises a ball-surrounding portion,
which contains said ball-biasing spring and surrounds the
check ball while allowing the check ball to move toward and
away Ifrom the ball seat, the retainer including a plurality of
branched leg portions, which extend from said ball surround-
ing portion, the retainer leg portions being resilient and resil-
iently fitted onto the outer circumierential surface of the ball
seat, and o1l induction slots formed between the leg portions,
the o1l induction slots supplying oil from the o1l passage in
said ball seat to the high pressure o1l chamber and allowing o1l
to flow from said high pressure o1l chamber through a leakage
path between the plunger and the cylindrical wall of the
plunger accommodating hole to the outside of the housing, in
which an outwardly protruding flange 1s formed on the ends
of said branched leg portions remote from the ball-surround-
ing portion of the bell-shaped retainer, 1n which the leg por-
tions of said bell shaped retainer, when 1n a relaxed condition,
have diametrically opposed mmwardly facing parts spaced
from each other by a distance less than the diameter of the
outer circumierential surface of the ball seat, and when said
leg portions are 1n said relaxed condition, diametrically oppo-
site parts of said flange, located outward with respect to said
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inwardly facing parts, are spaced from each other by a dis-
tance greater than the diameter of the outer surface of the ball
seat whereby the retainer can be press-fit onto the ball seat, 1n
which, when the retainer 1s resiliently fitted onto the outer
circumierential surface of the ball seat, said opposed parts are
spaced from each other by an amount equal to the diameter of
the outer circumierential surface of the ball seat and inner
parts of said leg portions have an interrupted, circular cylin-
drical configuration conforming to the outer circumierential
surface of the ball seat, and 1n which the plunger-biasing
spring 1s seated on said flange, whereby the retainer 1s held 1n
place on the ball seat both by 1ts press-fit relationship with the
ball seat and by engagement of its tlange by the plunger-
biasing spring.
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2. A hydraulic tensioner according to claim 1, in which
branched leg portions on both sides of each said o1l induction
slot are connected by an arc-shaped end of the last-mentioned
slot.

3. A hydraulic tensioner according to claim 1, in which the
ball-surrounding portion of the retainer 1s formed with a peak
having a dimple, and in which the ball-biasing spring 1s seated
on said dimple.

4. A hydraulic tensioner according to claim 2, in which the
ball-surrounding portion of the retainer 1s formed with a peak
having a dimple, and in which the ball-biasing spring 1s seated
on said dimple.
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